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(54) LIGHT DIFFUSION SHEET AND PROJECTION SCREEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light diffusion 
sheet which does not deteriorate surface brightness or a 
contrast due to stray light, has few angle dependencies 
and little scatter reflection of external light, and to 
provide a projection screen using the light diffusion 
sheet. 

SOLUTION: In the light diffusion sheet in which a 
plurality of unit lenses are formed in one-dimensional or 
two-dimensional direction, the unit lens has an almost 
trapezoidal cross-sectional shape, and makes a 
trapezoidal lower bottom into a light beam receiving part ^ 
and an upper base into a light emitting part, and is w. 
formed of a material having a predetermined refractive 
index N1. A transparent low refractive index layer having 

a refractive index N2 lower than N1 is formed at the portion of the trapezoidal oblique side of 
the unit lens. When the length of the trapezoidal upper base is set to be T, the height is set to 
be H and the angle formed by the trapezoidal oblique side and the normal of the light emitting 
part is set to be 6, the light diffusion sheet satisfies the relations of sin(90 degrees -9)>N2/N1, 
NK1/sin20 and 0<H<T /(tan(29+1O°)-tan0. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross-section configuration of said unit lens is an 
abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a raised 
bottom the Idemitsu section Into the part which is formed with the ingredient which has the 
predetermined refractive index Nl, and makes the trapezoid hypotenuse of said unit lens The optical 
diffusion sheet characterized by forming the transparence low refractive-index layer which has the 
refractive index N2 lower than Nl, and having sin(90 degree-theta) >N2/N1 and relation sin2theta 
[ NK1/] Unrelated when said trapezoid hypotenuse sets the normal of said Idemitsu section, and the 
include angle to make to theta. 

[Claim 2] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross-section configuration of said unit lens is an 
abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a raised 
bottom the Idemitsu section The transparence low refractive-index layer which has a refractive index 
lower than the refractive index of said unit lens into the part which makes said trapezoid hypotenuse is 
formed. When the include angle at which H and said trapezoid hypotenuse make the die length of said 
trapezoid raised bottom with T, and make height with the normal of said Idemitsu section is set to theta, 
it is 0<H<T/(tan(2theta+10 degree)-tantheta). 

The optical diffusion sheet characterized by having unrelated relation. 

[Claim 3] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross-section configuration of said unit lens is an 
abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a raised 
bottom the Idemitsu section Into the part which is formed with the ingredient which has the 
predetermined refractive index Nl, and makes the trapezoid hypotenuse of said unit lens The 
transparence low refractive-index layer which has the refractive index N2 lower than Nl is formed. 
When the include angle at which H and said trapezoid hypotenuse make the die length of said trapezoid 
raised bottom with T, and make height with the normal of said Idemitsu section is set to theta, they are 
sin(90 degree-theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan(2theta+10 degree)- tantheta). 
The optical diffusion sheet characterized by having unrelated relation. 

[Claim 4] The optical diffusion sheet indicated by claim 3 to which trapezoid die-length T and height H 
of a raised bottom are characterized by filling 1<NK5.760.23<N2/N 1< 0.996 and the relation it is 
unrelated H<T/0.57 at said predetermined refractive indexes Nl and N2 and a list. 
[Claim 5] the part of the cross section configuration abbreviation triangle inserted into the transparence 
low refractive index layer of said adjoin trapezoid hypotenuse be the optical diffusion sheet indicated by 
either of claims 1-4 characterize by fill up with the matter equipped with the refractive index of an 
ingredient and the refractive index of abbreviation identitas which constitute said unit lens . 
[Claim 6] The optical diffusion sheet indicated by either of claims 1-5 characterized by forming the 
optical absorption layer at said light exiting surface side at the pan of the transparence low refractive- 
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index layer of said said adjoining trapezoid hypotenuse. 

[Claim 7] The thickness of said transparence low refractive-index layer is the optical diffusion sheet 
indicated by either of claims 1-6 characterized by being 0.1 micrometers or more. 
[Claim 8] Said unit lens is the optical diffusion sheet indicated by either of claims 1-7 characterized by 
being formed on the transparence base material of the shape of tabular or film. 

[Claim 9] It is the optical diffusion sheet indicated by either of claims 1-8 characterized by consisting of 
ingredients which absorb the light between said adjacent unit lenses. 

[Claim 10] The optical diffusion sheet indicated by either of claims 1-9 characterized by stretching the 
sheet which mixed the dispersing agent in the observer side. 

[Claim 1 1] The optical diffusion sheet indicated by claim 10 characterized by preparing at least one of 
an acid-resisting layer, a rebound ace court layer, a polarizing filter layer, an antistatic layer, an anti- 
glare treatment layer, an antifouling processing layer, and touch sensor layers in the observer side at the 
pan of the sheet which mixed said dispersing agent. 

[Claim 12] The projection screen with which the Fresnel lens has been arranged at the image light 
source side of one optical diffusion sheet of claims 1-11. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection screen which used an optical diffusion 

sheet and this optical diffusion sheet. 

[0002] 

[Description of the Prior Art] In projection display equipment etc., in order to raise an observers 
visibility, what used the optical diffusion sheet for the screen is known. This optical diffusion sheet has 
what carried out concavo-convex processing of the front face of for example, a translucency film, the 
thing which made the interior of a resin film contain an optical diffusibility particle, the lenticular lens 
sheet with which the parallel arrangement of the cylinder-like lens was carried out on one flat surface. 
Moreover, doubling 2 or 3 pieces of these sheets, and using them is also performed. These use 
improvement in visibility as a drawing wax by making image light refracted in the many directions on 
these boundaries using the difference of each refractive index, such as a film, atmospheric air, and a 
particle, diffusing image light broadly, and carrying out outgoing radiation to an observer side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the sheet front face in which an optical 
diffusibility particle and irregularity were formed, image light reflected irregularly, it was made for 
many stray lights to be produced, and the surface brightness of a display, lowering of contrast, etc. were 
caused. Moreover, since some which have diffusibility by surface concavo-convex processing had 
angular dependence in the diffusibility and transparency, they had the problem that visibility changed 
with the include angles which look at a display. On the other hand, the optical diffusibility of an optical 
diffusion sheet led also to making the scatter reflection of outdoor daylight increase, and contrast also 
had the trouble that fell remarkably and an image tends to fade. Then, surface brightness falls by the 
stray light, or contrast does not fall, there is little angular dependence and this invention aims to let it 
offer the projection screen using few optical diffusion sheet and this optical diffusion sheet of scatter 
reflection of outdoor daylight. 
[0004] 

[Means for Solving the Problem] Hereafter, this invention is explained. In addition, although the 
reference mark of an accompanying drawing is written in addition in parenthesis writing in order to 
make an understanding of this invention easy, thereby, this invention is not limited to the gestalt of a 
graphic display. 

[0005] This invention the first voice an optical diffusion sheet [ like ] (SI) While it is the optical 
diffusion sheet which formed two or more unit lenses (2) in the single dimension or the direction of two 
dimension, and the cross-section configuration is an abbreviation trapezoid, and a trapezoid lower base 
is made as a light entrance and it makes a raised bottom the Idemitsu section, a unit lens It is formed 
with the ingredient which has the predetermined refractive index Nl, and the transparence low 
refractive-index layer (4) which has the refractive index N2 lower than Nl into the part which makes the 
trapezoid hypotenuse of a unit lens is formed. When the trapezoid hypotenuse sets the normal of the 
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Idemitsu section, and the include angle to make to theta, it is characterized by having sin(90 degree- 
theta) >N2/N1 and relation sin2 theta [ N1<1/] Unrelated. Although it is based on theta being regularity 
and the hypotenuse being a straight line-like here since the cross-section configuration of a unit lens is 
an abbreviation trapezoid, this invention also includes the case where it is the combination of the curve- 
like hypotenuse and two or more straight lines which make a shallow include angle. In this case, it 
should be understood as being included by the technical thought of this invention, since theta can do the 
following effectiveness so if 90% or more of theta in each part which makes the hypotenuse fills the 
above-mentioned relation although it changes (it is below the same about theta.). 
[0006] According to the optical diffusion sheet of this first mode, total reflection of the incident light 
parallel to a light exiting surface normal is carried out on the transparence low refractive-index layer 
front face of the hypotenuse, and it acts to an observer side as Idemitsu of it, without causing an echo in 
a light exiting surface. Therefore, an optical diffusion sheet with high brightness and contrast can be 
obtained. The screen of this invention is mainly an object for single light source projectors, and it is 
possible to make vertical whenever [ to this sheet / incident angle ] by using a Fresnel lens. In addition, 
it is known that the incident angle to the hypotenuse is generally in the 0-degree range of **10 degrees. 
[0007] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the second 
voice. The transparence low refractive-index layer which has a refractive index lower than the refractive 
index of a unit lens is formed in the part by which a unit lens makes the trapezoid hypotenuse while the 
cross-section configuration is an abbreviation trapezoid, and a trapezoid lower base is made as a light 
entrance and it makes a raised bottom the Idemitsu section. When the include angle at which H and the 
trapezoid hypotenuse make the die length of a trapezoid raised bottom with T, and make height with the 
normal of the Idemitsu section is set to theta, it is 0<H<T/(tan(2theta+10 degree)-tantheta). 
It is characterized by having unrelated relation. 

[0008] It acts to an observer side as Idemitsu also of the light reflected on this transparence [ of the 
trapezoid hypotenuse which carries out incidence with the inclination of a maximum of 1 0 degrees to a 
light exiting surface normal, and which according to the optical diffusion sheet / like / the second voice a 
unit lens cross section forms ] low refractive-index layer front face from the light exiting surface of 
resulting [ in the transparence low refractive- index layer of the trapezoid hypotenuse which an adjoining 
unit lens cross section forms ] ****. Therefore, brightness can obtain an optical high diffusion sheet 
with little stray light. 

[0009] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the third voice. 
The unit lens is formed with the ingredient which has the predetermined refractive index Nl while the 
cross-section configuration is an abbreviation trapezoid, and a trapezoid lower base is made as a light 
entrance and it makes a raised bottom the Idemitsu section. The transparence low refractive-index layer 
which has the refractive index N2 lower than Nl into the part which makes the trapezoid hypotenuse of 
a unit lens is formed. When the include angle at which H and the trapezoid hypotenuse make the die 
length of a trapezoid raised bottom with T, and make height with the normal of the Idemitsu section is 
set to theta, they are sin(90 degree-theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan(2theta+10 degree)- 
tantheta). 

It is characterized by having unrelated relation. 

[0010] The optical diffusion sheet of this third mode combines the advantage of an optical diffusion 
sheet [ like ] with the advantage of an optical diffusion sheet [ like ] the second voice the first voice. 
According to the optical diffusion sheet of this third mode, total reflection of the incident light parallel 
to a light exiting surface normal is carried out on the transparence low refractive-index layer front face 
of the hypotenuse, and it acts to an observer side as Idemitsu of it, without causing an echo in a light 
exiting surface. Moreover, it acts to an observer side as Idemitsu of the light reflected on the 
transparence low refractive-index layer front face of the trapezoid hypotenuse which carries out 
incidence with the inclination of a maximum of 10 degrees to a light exiting surface normal, and which a 
unit lens cross section forms from the light exiting surface of resulting [ in the transparence low 
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refractive-index layer of the trapezoid hypotenuse which an adjoining unit lens cross section forms ] 
****. Therefore, brightness and contrast are high and can obtain an optical diffusion sheet with little 
stray light. 

[001 1] In the optical diffusion sheet of the third mode of the above, you may constitute so that trapezoid 
die-length T and height H of a raised bottom may fill 1<NK5.760.23<N2/N 1< 0.996 and the relation it 
is unrelated H<T/0.57 in the predetermined refractive indexes Nl and N2 and a list. 
[0012] Thus, when constituted, it can act to an observer side as Idemitsu, without theta's carrying out 
total reflection of the incident light parallel to a light exiting surface normal with the hypotenuse, and 
causing an echo in a light exiting surface with an optical diffusion sheet [ like ], in the range which is 5- 
15 degrees, the third voice. Moreover, it acts as Idemitsu of the light once reflected with the hypotenuse 
in the sheet from a light exiting surface, without reaching other hypotenuses again. The range of theta 
was made into 5-15 degrees here because a suitable angle-of- visibility property was acquired by making 
the taper angle of such a unit lens into 5-15 degrees. 

[0013] Moreover, in the optical diffusion sheet of many above-mentioned modes, the part of the cross- 
section configuration abbreviation triangle inserted into the transparence low refractive-index layer of 
the adjoining trapezoid hypotenuse is good also as filling up with the matter equipped with the refractive 
index of an ingredient and the refractive index of abbreviation identitas which constitute a unit lens. 
Moreover, this matter may be colored. 

[0014] If it does in this way, the reflected light by the side of an observer can be reduced. 
[0015] Moreover, in the optical diffusion sheet of many above-mentioned modes, an optical absorption 
layer may be formed in the pan of the transparence low refractive-index layer of the adjoining trapezoid 
hypotenuse at a light exiting surface side. 

[0016] It is absorbed by the optical absorption layer, although total reflection of a part of light which 
carried out incidence with the inclination of 10 degrees or more to the light exiting surface normal is not 
carried out on a transparence low refractive-index layer front face but incidence is carried out to the 
interior of a transparence low refractive-index layer, when it does in this way. Moreover, the light by 
which incidence was carried out to parts other than a light exiting surface from the observer side is also 
absorbed by the optical absorption layer. Therefore, the optical diffusion sheet with little the stray light 
and the reflected light with which a clear screen is obtained can be offered. 

[0017] Moreover, in the optical diffusion sheet of many above-mentioned modes, it is good also as 
being 0.1 micrometers or more about the thickness of a transparence low refractive-index layer. As for 
the upper limit of the thickness of this transparence low refractive-index layer, being referred to as 10 
micrometers is still more desirable. When thickness of a transparence low refractive-index layer is set to 
0.1 micrometers or less, light is hardly reflected on a slant face, but permeability falls substantially. It is 
because it will be thought on the other hand that the outdoor daylight which passes along the part 
increases, and degradation of contrast breaks out if thickness is set to lOmicro or more. Moreover, great 
time amount is required for forming thickness 10 micrometers or more also on manufacture. It is 
because the fault of brittleness will become remarkable if it is such thickness in the silica which is the 
still more typical low refractive-index matter. Furthermore, when the pitch of a unit lens is small, it is 10 
micrometers or less, and it is desirable to consider as one fifth of the thickness of the width of face for a 
slot. 

[0018] If it does in this way, total reflection by the transparence low refractive-index layer can be made 
into a positive thing. 

[0019] Moreover, you may make it form a unit lens on the transparence base material (3) of the shape of 
tabular or film. 

[0020] When it does in this way, a roll-like mold can be used and the arranged unit lens can be produced 
continuously. 

[0021] You may constitute from an ingredient which absorbs the light between the unit lenses which 
furthermore adjoin each other. 

[0022] Thus, when constituted, the stray light can be absorbed and the optical high diffusion sheet of 
contrast can be realized. 
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[0023] Moreover, the sheet (1) which mixed the dispersing agent in the observer side may be made to 
rival in the above. 

[0024] Since the field by the side of an observer can be made into a flat surface when it does in this way, 
processing to a front face will become easy. Moreover, the gain of Idemitsu can be uniformly 
accustomed according to an optical operation of a dispersing agent. The refractive index of the glue line 
for making the sheet which mixed this dispersing agent rival, or an adhesive layer is comparable as the 
refractive index of a unit lens, and good. It is because it is thought optically that big effect does not 
come out. 

[0025] When constituted as mentioned above, you may constitute in the pan of the sheet which mixed 
the dispersing agent so that at least one of an acid-resisting layer, a rebound ace court layer, a polarizing 
filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling processing layer, and touch 
sensor layers may be prepared in an observer side. Only one of these functions may be given in this 
invention, and two or more functions may be made to have. 

[0026] Thus, various functions can be given to an optical diffusion sheet when constituted. 
[0027] Furthermore, in this invention, the technical problem which offered and described above the 
projection screen which has arranged the Fresnel lens to the image light source side of one of the above- 
mentioned optical diffusion sheets is solved. 

[0028] According to this invention, many properties of the above-mentioned optical diffusibility sheet 
are realizable in a projection screen. 

[0029] Such an operation and gain of this invention are made clear from the gestalt of the operation 

explained below. 

[0030] 

[Embodiment of the Invention] This invention is explained based on the operation gestalt shown in a 
drawing below. Drawing 1 and drawing 2 are drawings showing the horizontal section of the optical 
diffusion sheets SI and S2 of the first of this invention, and the second operation gestalt. In these 
drawings, the image light source is arranged on the right-hand side of a drawing, and the observer is 
located in the left-hand side of a drawing. 

[0031] Drawing 1 shows the optical diffusion sheet SI of the first operation gestalt of this invention. 
From the observer side, in the direction of the image light source, in order, the sheet 1 containing a 
dispersing agent, the unit lens 2, and a base sheet 3 stretch this optical diffusion sheet SI, it is set, and is 
arranged. The unit lens 2 is formed with the matter which has the high refractive index Nl. Furthermore, 
the layer 4 (henceforth "the transparence low refractive-index layer 4 M ) which equipped the hypotenuse 
of the adjoining unit lens 2 and 2** with the refractive index N2 smaller than Nl , and was formed with 
the transparent matter is formed. Moreover, the part of the cross-section configuration triangle inserted 
between the adjoining unit lenses 2 is buried by the matter which has the refractive index Nl of the unit 
lens 2, and the refractive index of abbreviation identitas. In future explanation, the part of this cross- 
section configuration triangle is called "part for lens Mabe 5." Moreover, the unit lens 2 may be called 
"high refractive-index section 2" if needed. 

[0032] The ratio of the refractive index Nl of the high refractive-index section 2 and the refractive index 
N2 of the transparence low refractive-index layer 4 is set as the predetermined range, in order to obtain 
the optical property of the optical diffusion sheet SI . Moreover, the include angle which the hypotenuse 
which the transparence low refractive-index layer 4 and the high refractive-index section 2 touch makes 
with the normal (it is parallel to the vertical -incidence light to the optical diffusion sheet SI concerned.) 
of a light exiting surface is formed in the predetermined include angle theta. These are explained in full 
detail behind. 

[0033] The high refractiverindex section 2 consists of ingredients, such as epoxy acrylate which usually 
has ionizing-radiation hardenability. The transparence low refractive-index layer 4 is formed with the 
ingredient which has a refractive index lower than the refractive index of transparence resin, such as a 
silica. Moreover, a part for lens Mabe 5 is colored predetermined concentration with carbon, the 
pigment, or the predetermined color. Moreover, the sheet 1 containing a dispersing agent and the base 
sheet 3 consist of ingredients which have the refractive index of the high refractive-index section 2 and 
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abbreviation identitas. Stratum functional, such as an acid-resisting layer, a rebound ace court layer, a 
polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling processing layer, 
and a touch sensor layer, is suitably prepared in the observer side of the sheet 1 containing a dispersing 
agent. 

[0034] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet SI is explained briefly, referring to drawing 1 . In addition, in drawing 1 , the optical 
path of light L1-L4 is shown typically. Now, in drawing 1 , the vertical light LI which carried out 
incidence near the center section of the unit lens 2 from the image light source side goes straight on and 
passes through the interior of the optical diffusion sheet SI as it is, and results in an observer. From an 
image light source side, total reflection of the vertical light L2 which carried out incidence near the edge 
of the unit lens 2 is carried out by the refractive-index difference of the high refractive-index section 2 
and the transparence low refractive-index layer 4 with the hypotenuse, and it acts to an observer side as 
Idemitsu with a predetermined include angle. Total reflection of the light L3 which carried out incidence 
near the edge of the unit lens 2 with the include angle from the image light source side is carried out 
with the hypotenuse, and it acts to the time of incidence as Idemitsu with a still bigger include angle in 
an opposite direction at an observer side. ON light of the stray light L4a which carries out incidence to 
the hypotenuse with the big include angle more than predetermined is carried out to the interior of the 
transparence low refractive-index layer 4, without being reflected also according to the refractive-index 
difference of the high refractive-index section 2 and the low refractive-index section 4. Since a part for 
lens Mabe 5 is colored, stray light L4a is absorbed by part for lens Mabe 5, and does not result in an 
observer side. Moreover, since it is reflected by the transparence low refractive-index layer 4, or the 
complementary is penetrated by absorbing a part for stray light L4b and L4c which carried out ON light 
to a part for lens Mabe 5 from the observer side by part for lens Mabe 5 and it escapes to an image light 
source side, it becomes the reflected light and does not act to an observer side as Idemitsu. Thus, it can 
have a horizontally large angle of visibility, and contrast and the optical diffusion sheet SI with high 
brightness can be obtained. 

[0035] Drawing 2 shows the optical diffusion sheet S2 of the second operation gestalt of this invention. 
In the direction of the image light source from an observer side, in order, the sheet 1 containing a 
dispersing agent, the unit lens 2, and a base sheet 3 stretch, are put together, and this optical diffusion 
sheet S2 is also arranged. The unit lens 2 is formed with the matter which has the high refractive index 
Nl. Furthermore, the transparence low refractive-index layer 4 which equipped the hypotenuse of the 
adjoining unit lens 2 and 2** with the refractive index N2 smaller than Nl, and was formed with the 
transparent matter is formed. Outside, the optical absorption layer 6 is formed with optical absorption 
nature ingredients, such as carbon, at the pan of the transparence low refractive-index layer 4. 
[0036] The part of the cross-section configuration triangle inserted between the adjoining unit lenses 2 is 
buried by the matter which has the refractive index Nl of the unit lens 2, and the refractive index of 
abbreviation identitas, and forms a part for lens Mabe 7. 

[0037] Also in this operation gestalt, the ratio of the refractive index Nl of the high refractive-index 
section 2 and the refractive index N2 of the transparence low refractive-index layer 4 is set as the 
predetermined range, in order to obtain the optical property of the optical diffusion sheet SI. Moreover, 
the include angle which the hypotenuse which the transparence low refractive-index layer 4 and the high 
refractive-index section 2 touch makes with the normal (it is parallel to the vertical-incidence light to the 
optical diffusion sheet SI concerned.) of a light exiting surface is formed in the predetermined include 
angle theta. 

[0038] The high refractive-index section 2 usually consists of ingredients, such as epoxy acrylate which 
has ionizing-radiation hardenability. Moreover, the transparence low refractive-index layer 4 is formed 
with the ingredient which has a refractive index lower than the refractive index of transparence resin, 
such as a silica. Moreover, a part for lens Mabe 5 is filled up with the predetermined resin ingredient. 
Moreover, the sheet 1 containing a dispersing agent and the base sheet 3 consist of ingredients which 
have the refractive index of the high refractive-index section 2 and abbreviation identitas. Stratum 
functionale, such as an acid-resisting layer, a rebound ace court layer, a polarizing filter layer, an 
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antistatic layer, an anti-glare treatment layer, an antifouling processing layer, and a touch sensor layer, is 
suitably prepared in the observer side of the sheet 1 containing a dispersing agent. 
[0039] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet S2 is explained briefly, referring to drawin g 2 . In addition, also in drawing 2 , the optical 
path of light L1-L4 is shown typically. Now, in drawing 2 , the vertical light LI which carried out 
incidence near the center section of the unit lens 2 from the image light source side goes straight on and 
passes through the interior of the optical diffusion sheet S2 as it is, and results in an observer. From an 
image light source side, total reflection of the vertical light L2 which carried out incidence near the edge 
of the unit lens 2 is carried out by the refractive-index difference of the high refractive-index section 2 
and the transparence low refractive-index layer 4 with the hypotenuse, and it acts to an observer side as 
Idemitsu with a predetermined include angle. Total reflection of the light L3 which carried out incidence 
near the edge of the unit lens 2 with the include angle from the image light source side is carried out 
with the hypotenuse, and it acts to the time of incidence as Idemitsu with a still bigger include angle in 
an opposite direction at an observer side. ON light of the stray light L4a which carries out incidence to 
the hypotenuse with the big include angle more than predetermined is carried out to the interior of the 
transparence low refractive-index layer 4, without being reflected also according to the refractive-index 
difference of the high refractive-index section 2 and the low refractive-index section 4, it is absorbed in 
the optical absorption layer 6, and does not result in an observer side. Moreover, since stray light L4b 
which carried out ON light to a part for lens Mabe 5 from the observer side passes a part for lens Mabe 5 
and is absorbed in the optical absorption layer 6, it becomes the reflected light and does not act to an 
observer side as Idemitsu of it. Thus, it can have a horizontally large angle of visibility, and contrast and 
the optical diffusion sheet S2 with high brightness can be obtained. 

[0040] Next, the conditions penetrated to an observer side, without carrying out total reflection of the 
light in the optical diffusion sheet which carried out incidence to the unit lens section of an optical 
diffusion sheet with the hypotenuse, referring to drawing 3 and drawing 4 , and carrying out total 
reflection in a light exiting surface are explained. 

[0041] Drawin g 3 is drawing showing an optical path when the vertical light L5 carries out incidence to 
the hypotenuse of the optical diffusion sheet SI of the first operation gestalt into an optical diffusion 
sheet. In drawing 3 , the image light source shall be located in the drawing upper part, and an observer 
shall be located in a drawing lower part. Moreover, the sheet 1 containing a dispersing agent and the 
base sheet 3 are omitted for simplification of explanation (in drawin g 4 and 5, it is the same below.). 
[0042] Since the conditions (critical condition) to which total reflection of the vertical light L5 which 
carried out incidence to the hypotenuse begins to be carried out in the A point of the hypotenuse are sin 
(90 degree-theta) =N2/N1 by the Snell's law, in order to always carry out total reflection of the vertical 
light L5 in drawin g 3 (formula 1) It is necessary to fulfill the conditions which become sin(90 degree- 
theta) >N2/N1. 

[0043] moreover — in order to act to an observer side as Idemitsu of the light L5 certainly from a B point 
with a SnelFs law since it is sin2theta=l/Nl when, as for the conditions (critical condition) to which 
total reflection of the light L5 reflected in the A point of the hypotenuse begins to be carried out in the B 
point of a light exiting surface, an atmospheric refractive index is set to 1 (formula 2) sin2theta<l/Nl — 
it is necessary to fulfill conditions 

[0044] In addition, it explains briefly [ below ] about an optical path when optical L6 in the optical 
diffusion sheet which had the inclination of 10 degrees in the hypotenuse of the optical diffusion sheet 
SI carries out incidence, referring to drawing 4 for reference. 

[0045] Optical L6 which has the inclination of 10 degrees which carried out incidence to the hypotenuse 
in drawing 4 the conditions (critical condition) by which total reflection begins to be carried out in the A 
point of the hypotenuse Since it is sin(80 degree-theta) =N2/N1, in order to always carry out total 
reflection of optical L6 with the inclination of 10 degrees by the Snell's law (formula 3) It is necessary to 
fulfill the conditions which become sin(80 degree-theta) >N2/N1. 

[0046] Optical L6 reflected in the A point of the hypotenuse moreover, the conditions (critical 
condition) by which total reflection begins to be carried out in the B point of a light exiting surface in 
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order to act to an observer side as Idemitsu of optical L6 certainly from a B point with a Snell's law 
since it is sin(2theta+10 degree) =1/N1 when an atmospheric refractive index is set to 1 ~ sin(2theta+10 
degree) <1/N1 -- namely, (formula 4) - N 1< 1/sin (2theta+10 degree) 
It is necessary to fulfill the becoming conditions. 

[0047] Next, the light reflected with the hypotenuse of the optical diffusion sheet SI, referring to 
drawing 5 explains the conditions which do not reach the adjoining hypotenuse, what is necessary be 
just define relation between the height H of a triangle, and the die length T of the raised bottom of a unit 
lens so that the hypotenuse which that reflected light adjoin be reach when the total reflection of the 
incident light L 7 which have a big include angle (actually 10 degrees) to a light exiting surface normal 
be carry out the point C on the hypotenuse near the top-most vertices of the triangle which the low 
refractive index section 4 make, in order it find out this condition. 

[0048] It sets to drawing 5 and is [ 2S then tantheta=S/Htan(2theta+10 degree) =(S+T)/H, therefore ] the 
die length of a triangular base H=T/(tan(2theta+10 degree)-tantheta) 

From the above-mentioned value, if H is smallness, it will not reach the hypotenuse which the reflected 
light adjoins. Therefore, the condition (formula 5) H<T/(tan(2theta+10 degree)-tantheta) 
It is come out and expressed. 

[0049] Next, in the range, the value of Nl and N2 is considered still more concretely that theta is 5 
degrees - 15 degrees. In the range of 5 degrees < theta< 15 degrees, it is sin(90 degree-theta) <0.996. By 
the formula 1 since the value of N2/N1 is smaller than this (formula 6) N2/N 1< 0.996 ~ in 5 degrees < 
theta< 15 degrees on the other hand Since it is l/sin2theta<5.76, it is from a formula 2. (formula 7) 
Since the minimum value of N2 is 1.30 when the actual ingredient which may come to hand to NK5.76 
pan is taken into consideration They are the conditions which the value of Nl and N2 in the range the 
0.23<N2/N1<0.996 above-mentioned type 7 and whose formula 8 are 5 degrees < theta< 15 degrees can 
take from N2/N 1> 1 .30 / 5.76= 0.23 therefore a top type, and a formula 6 (formula 8). 
[0050] Moreover, in a formula 5, the conditions over H are determined at the time of theta= 15 degrees, 
and it is set to H<T/0.57. 

[0051] Drawin g 6 is drawing showing many modes of the configuration of the low refractive-index 
section 4. This low refractive-index section 4 is based on the configuration of the abbreviation triangle 
formed of the hypotenuse of two adjoining unit lenses 2 and 2. Drawing 6 (a) expresses the case where 
the hypotenuse is formed in a straight line. In this case, the include angle theta 1 which the hypotenuse 
and a light exiting surface normal make is fixed in every point on the hypotenuse. Drawing 6 (b) 
expresses the case where the hypotenuse is formed by the smooth curve. Moreover, drawin g 6 (c) shows 
the case where the hypotenuse consists of two straight lines. The include angles theta2 or theta3 which 
the hypotenuse and a light exiting surface normal make in these cases, or theta 4 changes with locations 
on the hypotenuse. When the include angle which the hypotenuse and a light exiting surface normal 
make in this invention like [ in the case of drawing 6 (b) and drawing 6 (c) ] is not fixed, if the 
monograph affair of the formulas 1-8 explained above is fulfilled, the effectiveness of this invention can 
be acquired in 90% or more of the die length of the hypotenuse. 

[0052] Drawin g 7 and drawin g 8 are drawings showing an example of optical diffusion sheet SI 
configuration of the first operation gestalt. As for the optical diffusion sheet shown in drawing 7 , the 
horizontal section configuration has the fixed unit lens 2 perpendicularly. Among the adjoining unit 
lenses 2 and 2, it fills up with the resin ingredient through the transparence low refractive-index layer 4 
at a part for lens Mabe 5. The sheet 1 containing a dispersing agent is arranged at a light exiting surface 
side, and the base sheet 3 is arranged at the light entering surface side. Although these 3 person separates 
and it is expressed with the drawing for the understanding, these are stuck actually. 
[0053] On the other hand, in the optical diffusion sheet shown in drawin g 8 , the half-******-like unit 
lens is arranged in the shape of-dimensional [ 2 ] on the vertical flat surface. The top flat surface of half- 
****** of each unit lens is formed on the same side, and the sheet 1 containing a dispersing agent is 
stuck on this flat surface. As for the opening between the adjoining unit lenses 2 and 2, a part for lens 
Mabe 5 is filled up with the resin ingredient through the transparence low refractive-index layer 4. The 
effectiveness by this invention can be acquired also by the configuration of the optical diffusion sheet 
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shown in any of drawin g 7 and drawing 8 . 

[0054] Next, the manufacture approach of the optical diffusion sheet of this operation gestalt is 
explained, referring to drawing 9 and drawin g 10 . Drawing 9 shows the optical diffusion sheet SI of the 
first operation gestalt, and drawing 10 shows the manufacture approach of the optical diffusion sheet S2 
of the second operation gestalt, respectively. 

[0055] The manufacturing installation used for this manufacture approach is equipped with a forming 
roll 10, the mirror roll 20, the base film supply roll 16, the auxiliary roll groups 19, 22, and 24, the 
feeders 12, 15, and 21 that supply ionizing-radiation hardening mold resin, and the ionizing-radiation 
exposure machines 14, 18, and 23. The manufacturing installation which the manufacturing installation 
which furthermore starts the first operation gestalt requires for the second operation gestalt in the 
vacuum evaporationo equipment 25 of the transparence low refractive-index matter is equipped with the 
vacuum evaporationo equipment 25 of the transparence low refractive-index matter, and the carbon- 
shadowing equipment 26 as an optical absorption layer. 

[0056] In the manufacturing installation of the optical diffusion sheet SI concerning the first operation 
gestalt of drawin g 9 , the front face of the forming roll 10 which rotates at the rate of predetermined is 
engraved with the female mold corresponding to the part of the cross-section configuration triangle 
which constitutes a part for lens Mabe 5. The high refractive-index (refractive index comparable as the 
lens section) resin warmed by predetermined temperature is supplied on a forming roll 10 from the resin 
feeder 12, and a triangular crevice is filled up. After failing to scratch excessive resin with a doctor blade 
13, ionizing radiation is irradiated with the ionizing-radiation exposure machine 14 in a roll surface, and 
high refractive-index resin is stiffened, subsequently, a feeder 1 5 to transparence resin — roll width of 
face — it supplies covering an overall length mostly and a transparence resin layer is formed in the front 
face of a forming roll 10. After beginning to wind a base film 17 around the top face from a supply roll 
16 and forming it in it furthermore, ionizing radiation is again irradiated with the ionizing-radiation 
exposure machine 18, and transparence resin is stiffened. And it turns up with the auxiliary roll 19 and 
the mirror roll 20 is supplied. According to the process of this clinch, the high refractive-index section of 
the cross-section configuration triangle currently formed in the surface crevice of a forming roll 10 
exfoliates from a roll surface. At this event, as shown in an E point enlarged drawing, a transparence 
resin layer is formed on a base film, and high refractive-index resin is further formed in the top face of a 
transparence resin layer at the cross-section triangle. 

[0057] Then, in the manufacturing installation of the optical diffusion sheet SI of the first operation 
gestalt, vacuum evaporationo equipment 25 is arranged above high refractive-index resin, the 
transparence low refractive-index matter is vapor-deposited from vacuum evaporationo equipment 25 to 
the arris part of the high refractive-index matter, and a transparence low refractive-index layer is formed 
(refer to F point enlarged drawing). On the other hand by the manufacturing installation of the optical 
diffusion sheet S2 of the second operation gestalt, another vacuum evaporationo equipment 26 is 
arranged before the above-mentioned vacuum evaporationo equipment 25 (refer to drawing 10 ). 
Vacuum evaporationo of carbon is performed with vacuum evaporationo equipment 26. Therefore, a 
carbon layer is formed on a high refractive-index resin layer, and the transparence low refractive-index 
layer is further formed on it (refer to the F point enlarged drawing of drawing 10 ). 
[0058] In the mirror roll 20 side, the high refractive- index resin which constitutes a unit lens is 
beforehand supplied to a roll surface from a feeder 21, and the high refractive-index resin layer is 
formed in the soft condition before hardening. This high refractive-index resin layer and the 
intermediate product supplied from the forming roll 10 are stuck by pressure with the mirror roll 20 and 
the auxiliary roll 22. Soft high refractive-index resin enters without a clearance the valley of a cross- 
section configuration trapezoid which a transparence low refractive-index layer forms by being stuck by 
pressure. Furthermore, ionizing radiation is irradiated with the ionizing-radiation exposure machine 23 
on the front face of the mirror roll 20, and high refractive-index resin is stiffened. And it turns up to an 
opposite direction with the auxiliary roll 24, and the hardened high refractive-index resin is exfoliated 
from the mirror roll 20. At this event, as shown in a G point enlarged drawing, the unit lens group by 
which the cross-section configuration was formed in the top face of the transparence low refractive- 
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index layer of a cross-section configuration triangle in the trapezoid high refractive-index resin layer is 
formed. After that, this sheet is sent to a winder and rolled round in the shape of a roll. 
[0059] In addition, although a part for lens Mabe 5 of a cross-section configuration triangle is formed 
with a forming roll 10, the above-mentioned process may be constituted so that the high refractive-index 
resin which forms previously the high refractive-index section 2 of a cross-section configuration 
trapezoid with a forming roll 10, and forms a part for lens Mabe 5 from the feeder 21 by the side of the 
mirror roll 20 may be supplied. 
[0060] 

[Example] Urethane acrylate was used as an ingredient for epoxy acrylate and lens Mabe 5 as an 
ingredient of the high refractive-index section 2 (trapezoid part) which constitutes a unit lens. A part for 
lens Mabe 5 was colored the concentration which serves as 1% of permeability with a carbon pigment. 
The refractive index for 1 .57 and lens Mabe 5 of the refractive index of the high refractive-index section 
2 was 1.48. Moreover, the transparence low refractive-index layer was formed by vapor-depositing the 
silica of a refractive index 1.45. The thickness of the vacuum evaporationo film was about 1 micrometer. 
Thus, the diffusion plate has been arranged for the Fresnel lens sheet to the ON light side of the 
constituted sheet at the observer side. What mixed the dispersing agent in the interlayer was used for the 
diffusion plate by 3 made from an acrylic layer systems. The lens pitch of the high refractive-index 
section was set to 50 micrometers. Moreover, the raised bottom die length of the trapezoid part of the 
high refractive-index section 2 and the die length of the triangle base of the low refractive-index section 
are made to become equal, and it was made for the so-called rate of a black stripe to become 50%. 
Furthermore, the vertical angle theta was set as 10 degrees. 

[0061] Thus, for permeability, the reflection factor was [ the gain of the constituted optical diffusion 
sheet ] 4 5% 80%. Moreover, the vertical angle of visibility (half power angle: include angle which 
becomes half when the brightness when carrying out view ** from a certain direction carries out view 
** from a transverse plane) was 12 degrees, and the level angle of visibility (half power angle) was 25 
degrees. 

[0062] As mentioned above, although this invention was explained in this time in relation to the 
operation gestalt considered to be desirable with it being practical This invention is not what is limited 
to the operation gestalt indicated in this application description. He can change suitably in the range 
which is not contrary to the summary or thought of invention which can be read in a claim and the 
whole description, and I must be understood as that by which the optical diffusion sheet and projection 
screen accompanied by such modification are also included by the technical range of this invention. 
[0063] 

[Effect of the Invention] As explained above, it is the optical diffusion sheet which formed two or more 
unit lenses in the single dimension or the direction of two dimension. The unit lens is formed with the 
ingredient which has the predetermined refractive index Nl while the cross-section configuration is an 
abbreviation trapezoid, and a trapezoid lower base is made as a light entrance and it makes a raised 
bottom the Idemitsu section. The transparence low refractive-index layer which has the refractive index 
N2 lower than Nl into the part which makes the trapezoid hypotenuse of a unit lens is formed. When the 
include angle at which H and the trapezoid hypotenuse make the die length of a trapezoid raised bottom 
with T, and make height with the normal of the Idemitsu section is set to theta, it is sin(90 degree-theta) 
>N2/N 1 N 1< 1 /sin2thetaO<H<T/(tan(2theta+ 1 0 degree)-tantheta). 

According to the optical diffusion sheet characterized by having unrelated relation, total reflection of the 
incident light parallel to a light exiting surface normal is carried out on the transparence low refractive- 
index layer front face of the hypotenuse, and it acts to an observer side as Idemitsu of it, without causing 
an echo in a light exiting surface. Moreover, it acts to an observer side as Idemitsu of the light reflected 
on the transparence low refractive-index layer front face of the trapezoid hypotenuse which carries out 
incidence with the inclination of a maximum of 10 degrees to a light exiting surface normal, and which a 
unit lens cross section forms from the light exiting surface of resulting [ in the transparence low 
refractive-index layer of the trapezoid hypotenuse which an adjoining unit lens cross section forms ] 
**** Therefore, brightness and contrast are high and can obtain an optical diffusion sheet with little 
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stray light. 

[0064] Moreover, when a unit lens is formed on the transparence base material of the shape of tabular or 
film, a roll-like mold can be used and the arranged unit lens can be produced continuously. 
[0065] When constituted from an ingredient which absorbs the light, the stray light can be absorbed 
between the unit lenses which furthermore adjoin each other, and it can realize the optical high diffusion 
sheet of contrast. 

[0066] Moreover, since the field by the side of an observer can be made into a flat surface when the 
sheet which mixed the dispersing agent in the observer side is made to rival, processing to a front face 
becomes easy. Moreover, the gain of Idemitsu can be uniformly accustomed according to an optical 
operation of a dispersing agent. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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1 <N1<5. 7 6 

P.. 2 3<N2/N1<d, 996 

H<T/0, 57 

^ ^ tzT* 5 \zm S& t Tt>£ IV 
COO 123 Z<J)J:3 iZflfrf Ltr^lZli. ^HnS«0) 
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2t£*\%. £Cliea>ffi2)£5~1 5* 4:L/:(J)I1 Z. 

too i3i afc±iEaffi«©*affl^- m=*uc\ 
[op; 143 Izr ft l£ tt«^fflA,<pJ5«3fci£ 

£XTO^^ 

coo 18] ^o)idirr*vi± awtR-i^if^eit 

Cbp"l:93 Jtfe ittt.W^Ctf^-^^ttBm^iHI. 

>tt ( ; ar±iz^r^3iiL7-fccttv 
Cbo'203 . ,p- ;U*<D3!! S 

COO .21 3 -».&llK>J*-d:*tt UV?<DHtt^«3teS 
COO 223 C 5IS»J* «t* a§3fe^U8! |X 



BALES'- h (1) £3fey£:btiTt,J:l^ 
Coo 2 43 ;:<J)J:3i::Lfc«^i::tt* SB^*iBJ0)E^ 

■y>rv3£«D- litter cfcffr?*. co>fcSfcsu£iiA 
coo 253 ±!Ea>ct3i2«K6Ufc*6izj£ 

C O 0 2 61 Z 0> i: 5^^^ l!feiSr|zii^ ^ s 
C o 0 2 7 3 -tgg Lifct*? 

cb 0283 zdMm^*)&* ±ie3tffi»ts^Hfefe 
c o o 2 93 *9m-tozti***f*mtmayu'**t\z 

Coo 303 

cfccf»=iffife*oi3teifia^- h s 1 feiff is 
*ftffi*7r>T®Z'&%. zM%<r>m\zt$i*t\ii MsfeflJ 

Coo 3 1.3 m 1 li; *5g.W0)SS-*ffi^figd>^«3ft.*; 
-hsi LTt>*, C0)3tl£gfe^-> S 1 \£ «^ 

^ UV^ 2, ^- h 3#3&y^*5£ftTiES 

r mis uv ^ 2 EtejfewvM 1 *«jhi= j: 
2. a) $15231= tt. ni j:tJ'KdikJmtt-N&:^itim- 

v ^ 2 o»'i=itta ti tzwmteWE&teQ&wt. Mfcis 
y^2 0)^$N 1 fc biisi - o) mm km r ts 
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[oo 32] SS!/r^S5 2(DSm^N i k. &Wtemfi 

32Jf4 0/Itfr^N 2fc<J)tm> SfefirSft^- h S 1 <J)3fe¥ 

mt4^# ; s>/j:^izRff3:cDeBiii^3:*nTi\ ; 5>* afc. 

5fcffia>5&tt ClUfefclEftV- hs llZfctr*MA*t* 

ZfteiZ^l^Tra^lZg^T** 
COO 3 3] giS^S52ttil^fiittm®fttt^W 

r * 9 u u- h « £otmu: rffijdi * ti r i» 

y®L^*ffi^r*^l=TjfejCB**VTL^. ftfcU 
V STOWS 5 Ufc ft >r 3K V. gsm ft ftttMX CDlfct^lz 
TMX»#lz«6*'ttTli*. 4fe;"jtt»3WXy^- h 

fast? -f -Jl, \tt«Marik«v BfriMSIB*. .Bfr»ft» 

C O 0 3 4 1; 0>m f£ V V * 2 |*3 p < 

A^lfc3^».i:i>L;m Ml 1 L-^fiMilzsH 
^r*. J1):$L^ 3feLT~L4<D*»tt« 

^ftlr^**v^(DT35^* l*Jl|ZfcUT< 

uv>; "2 fp^^mik izai* L^sis* 

siffiw 4 1 o>mni=^>j«3aiETASif-»'tu. r/f 
:£ (DfcJS fefc^jcJM** ISIS* *:ft*, *«3tjffi<iJ^ 

P>M U V* 2 d).«B2?«55lZftjS -d TAW Lfc3fc L 

3 at, mm\zz±^$i aft, X«is^i±s«*^i= 

o T^fc^lZiifcfe *ft*. *BZ2lzffl 

: ;>s tim^ k nmx m& 4 1 osifafes it <t ^ Tfe s« 

<* ft * C k «.< iiWfSE*Fr3S ® 4 <DI*]25 |ZA* T*, U 

v ^r B i 5 *ft t 1 ** o x\ l 4 a at u > 
if!)n£$ slzr^ux tt&^flJlzM*;: kii«i*. 
2 UV*liB»3 )zA3te Lfcjtefei. 4 

bVL4cli -.MttUV^iB^.SlZT^ndtU * 
O&l^^gStffiE 4 izstt * tu ftfeii li&iS £ ft 
T^<ft3teMIZttLl^T^< <DT, «S5«JlZJ5lt;fck 
-dT, £li3te^+X^C £0)£3lZLT*?iftA 

C OO 35] il2tt v iK^©3S5-*M^aEa>3feltf»V 

- hs.2^SLT.^** cfoateffigfty- h s 2 fc.. g?& 
^iiift^ ^«3feiffi^6izjp iz, jcs»iiAy^-.h 1. m 

;tt U^^2;x«- 36Sfty.£fc*ftTfieE*ft 
. t U*; mte U ftiSJS iff* N i m lZ<fc: 



2. CD$liZ?|Z|*. N 1 J:y'h*tf«ff3N2:S«*5M! 
tt&HlZ ct yjgjtf * nfci&^15SJff^ 4 ^ tlT 

ji^ig^j^e 4 <o 2% \z#m\z\z ft - JTsyzw 
2tmx\nm izj: y ik© 6 #n ti^. 

COO 3 63 BiMT^mte UV^2^orBllZ^tt\^ftlr® 
teW=&te 0)25^5 tt, ^fe UV^ 2 0)^1^3 N 1 kttlsj 

C O O 3 7 3 2fc!M JgnMlZ fcL^T SJSJff^35 2 OS 

atfflia-^- ks 1 <3)$t*«#i3^>#^^«»)izRff3:o)«siiiiz 
ai*tiTLv$ # s fe v at^fssi^jf 4-Mutffm- 

s 1 lzMr*MA«^lZ^7T .fc^T^JRtt. 

too 3 83 sM^a532«:ii^ % %^ttita®fti3^ 
l^* afewtgs^Jf4it. ^yft^3&w»Bio) 

nTL^** aawoAyv-'n ? ^^^-^f 
->3 tt r s/iifii^ ^ : k»tt - oii^i 
izT«ri^nTi>|>i #»iuA:y^:-> rfD«3^iiii; 

C o o 3 93 *lz&ftgfe^- h s 2ti)ift Uv*2rtir 

^T$. ^fe, @2lZfeLvT:fc,r^l- 1— L4 0>3fcSfrl^ 

ffi^lZ^*tlfcfe<DT3i*. t>Jt. U2lZfct^T, & 
i»3fe^J^&*^UV^2<D^5eSM^IZA«U/:M 
3te L 1 tO)ft 53fe|£^V- h 3 2 (Drt^iS5i;UT 

jjiau *fe«izi*; -life'i'afeM^'&i'ttu'-v^a© 

1g/sSJ/T*@4 ttDS^SlZ^y^lZT^JEW^ft, 
L3it ^jzT^SW^tu A«6tttE«*iSjz# 

e> iz± i ^ftje^fc ; oT«^raizai**h %.®vi\z 
a«m«e- kssmip 4 k (dsm^siz t 

W ^ ft* Ck «<jtqHtSJSIff*JB 4 0)rt2?IZA3fe LT, 
7fe«KlllXJf .6 |ZT©tt*ft v «^ilJIZM *Zk li^£ 

ztz m&mmftz i;v^ei^ siza^ tf=*3t l 4 

bat. uv^raW^^siiiauii:^^ 

ft*or. «^*«iizs«3tk/iot. a^fe*ft,*.ck 

□ v K 5^ K t&& ti^XUSi V - h s 2 €^*Ck 

c o o 4 03 *jz, ^ 3 fcctcjFMi 4 *«k u-6?3feiB:8t-: 
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[00 4 1] I3lt ftfiJSft^- hf*]|ZasiN7\ SS-SS 

c o o 4 2 ) m 3 iz asur, \z\& ut&mx l s 

•tf; »ao>A-Al=*$l»T±J5«**ltt«4«« (fifiUSS 

r*) i*. a*jir<Qaciiii= * 

s i n (90* - 8) '■- N2/N1 
(5£1) s i n (90* - 9) >N2/N 1 
tO O A'3 3 3 fc. $»i2<6 A,* |Z T£*f L 5 

i'3feffi d> b iz & l > ^*.^#'0S'»-== 

,C^2) js i n\2 8<1 /N 1 

c o o 4 53 p 4lrfci^ % LTt i p* <y>i& 

CSS 5) H<TY (t a n (2 9 *1 O* 

t p p{4;9l #ir6t &55 * -15 • TR^fc: UTV 

. i*.sr < 8 < i s* ttfesirfeLvci*. 

s i n (90* - 9) < O. 99 6 

T35»J. 5*1 \Z£V. N 2/N 1 0)fiBliCn«t>J'J>*l* 

(3*6) N 2>< N 1 < p, 9 9 6 

5* < e;< i 5* o)tiB?uL 

1/s » n 2 9< 5. 7 6 
T ^2^»J, 
(3*7) N1*5. 7 6 

S'hi>tt"1.- 3 0«(J)? 4 

N2/N1 >1. 30/5. 76=0, 23 

O. 2.3<N2/N;i<p'/.fl96 
±E*7. ct:Z«8 635* < 9 < 15* (DttiT^ N 



s i n (80* - 8) = N2/N 1 

T'&Zft*. 1 0* 0>1$.B : £m^tz&1-Stf&\Z±fB.$t 

(5*3) sin (80* - 8) >N2/N1 
K tz r iBS 

COO 4 6] a/=s ^52(DA*|zrSW^^fc5feL6 

llctU. s i n (2 8 + 1 0* ) = T/N 1 rS^ft 1 

s in (28 + 10* ) < 1 / N 1 
(3*4) N T< 1/s i n (2 8 + 1 0* ) 
[00473 H 5J£#B3 L^^JttS;^" h S 1 

[p O 4 8] jwj 5 it iSl^Tv iftiff O^^C«*?t' 2 S 
tan 8 = S/H 

t a n (28 *1 0*0 = (S+ T) /H 

H = T/ ( t a n (2 8 *1 p* > - tan 8 ) 

) - t ah 9) 

1 fcJTLFN 2 0Xfift5fc>J d5^#T&^> t 

XO 0 5 0 3 3t 7z> ^SlZ^Lvrtt, 8 = i. 5* ifj)^P 

H<T/0. 5 7 

[00 51 3 H6lt % tSJl*^^4<J)JgV;(T)li5g«^ 

urp^ 16 (a) \t. &&tfm&\ztmtii 

^^.OiHlftlZTftfifi^^rLA^^^ LTL^. Ctt 

e>9«s r tai3fesi^tt ttfttTftjg 8.2; ^tzit 
8 3f i < 9 4 ja;. .^±cD^stz^;yM^^ 

_*liVLV«B:X'l>J-*B-6 (c) (Dm^0)J:o.lZ$l23 
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£0)9O%lU±lzasi*r. JU±I=3£WLT&^1— 8 
COO 52] I*) 7*5^1*) 8 I*. %-Hfi6^SO)3feffi:gft 

s>- h s 1 mf&o-mttrmz'&z. i*i7izfp*ft* 

v^2***rL»*. GS&rs3ittuv;*2, 2<dhiz 
I*. aW1RS«OT4SfV"LT- uv^ia««5iz«nji 

tra#xtt*tiTit*. ai3tffifliii3ttjea«Ay v- ^ 

(OO 53] [U8|Z^3f^TLv^3feffi:av- hlZ 

2W ;2?fc a>P^£ I^^ISS^^Ji 4 ^jOr I t U V? 

*pg^iz ct^^ff ^£fc#r£* v 

[00 5 4 3 ifclZg) 9*5 Jiltm 1 O S#BS tr?-32kSeB8 . 

l-j^BiMK in V> hs ? V 

C-O O 55] C()^^^|:lffl.S^^S!»SKIiit S3 
6 fc; «Jtlq-)l/»19, 2 2, 24 ts & 

;a84k^®ft^fflRe^iMig^^? 1 2 V i 5, 

2 iifc. BttttltttgWfti 4, 18, 2:3tS«^r 
t>£* * e> IZS5 - Mfe'Sris: A> A> SH^ME ttSftttiSB 

[oo 561 BjdO'JB^IimU^^^IDkV--l ,i 
S i CDB»»BI2 fct*?* F^3:<D5EJg TUliT *3S> P - 
IHQ ,d)*BBiztt:U yZ^&?.iktif *iffffiJ&K3 
ft^a^iz&jcr*^^ 

■*arB7.^--sf-r i 2 3&»«=>^p-jui : o±iz«fg*tk 
- f i aic-msnt-bftflL ^asfi^ttP3jw« 1 4iz 

T life $' P - USEE iZPSIt LT. SSiSi^fiJ B6£ 

feaBia*«M'r** i= £©±jffl=« - * ? < * 
a i 7 o- Ji/ i 6 s i/crarf u tzo 

T, jftfl8»BB=£«ft **** tUriiW P-Jl/1 9IZJ: 

. y rtVis Lr^3 - p - ;u 2 o ^kmiti. y 



Ji LOXfllzJty. 5i!p-Jl/ 1 oo^ECDSPlz^^^ 

*QSI**l3>* C<DB=!*.rtt. E.*ltt*|g|?in**l*J:3 
IZ. A--^7-rJlAJilziS^©8Bedi^^^ **iz 
^^B6JiCD±ffilzS;sm^©Rgft5BJTfiB=ft^l^Jdi? 

C0057] t«j)a »-M»ffi<D3fefi;»s>- hs 1 

S 2d>BiSBBTl£ ±iMi*BB2 5 CDMlZfe 3 - ^ 
©«*RS2-6iiEfiinTl»5 C'BI-OM) ♦ 

r^SSt/T^aBSJSCD±lztt <* 

^iz^j-iz^^estff^A^ o 

Co o:5 83 ^5- a- ^2 oipjr-tt. l;«t)P- 
Jl/^ffi|zitel>>^«jd^^^^»9S637 * 

^2 1 ^&«ts$ti jspwft^t^rsis 

)120 t^iltti P- Jt2 2 fclz J;y E^&^ft^* 

SBtff ^BB li E£ ? ^ ^ C t iz «t y iS^tSS «r$S6i 

IZ ^ 7 - P - ^ 2 0 (J)iE|zS»^&KjH« .2.3 \ZT 

u rtajft a - 2 4 izjty sw ^izm y ji u r; sfb 
^OTisizT^*tvfcmisi<^^^ 

tctfizw- HH»**>j'B^i:»6*a-Jl« 
Coo 593 *m iiSXfitti pq-jui OlzrMffi 
gs p r jh 0 iz j: y ffijK^jg o^mmmpz ^%rz 

feflSUT* 5 5-P.-^2 pflJd>7-r-.^-2 ift^U 

y ^ste 5 ^jtiv : «9^MB«tfafir.% J: 5 jz 

COO 60] 

Izife Lfc^ SSJ/fS252 cpp^li 1. .5 7. L/ VX 

H3^5 0>s}ifitt.i. 4.fcc"j&-»fc. a/^iwfKSti?. 

'M4BWB.-1'. 4 5 d)VUfi^^*T^C4: IZJ: y?K 
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&«flji=ii&9tffii£KS Lfc. matstt, youj«s 

[0061] C0>ct3l=tiriU*=3fcffiav- Hi. 

C OO 6 23 ttJu- ftMK&l*?. fc-D-fcti «Stt 

s j n (9b* - 9 ) >N2/N 1 
N 1 < 1 Vs: i n 2 8 

0< H<T/ ( t a n (26 + 1 0 ? ) - l a n e) 

# fear sfesttiii o«wi!5S«iJi«iiBii "raw *ti 
fcsfei*. iwrw uv Steffi tmf&tttwamv 



[OOB43Jtfc, *teUV^«JSW4fcttR«fl)5*W 
[Op 6 5] *&|ZKg&d*ffi UV^GSItt^JtoSfe* 

[ OO 6 63 Jtfc. «^*ffltj|ZlfiafjS5iA LfcV- h 
)(t«(D«|fi«ftBi:J: 0. :ffi*«©^.v*t*-ii.a& 
tip i 3 a-|i»^pc)3fefixa $H h 9 wpB^r p7 

[©2 3 SS^MESEflSfeliai'-V©^^ 

, 

It 

[£p 73 : *t£a t> - h QttpM) - WSSriT3&*'i 
CD 8 3 '3felCa^- h ® tiltf 0>fl& 0> - rt£n?*1B 

ra 93 a-nmj&m 'vow* vsa&tt 0-m 
m r 03 ^-kmj^^yenvkv- ho>te5S*ao>- 

s 1 3tfirav- 
s 2 itflsav- h 
1 .ffi:a3rtXy>-h 

6 .6-*viB 6feifl»tt-e) 
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MASSIF 





CH1 03 



,4 I \ *. 



As*? 



* i 



nit 



''■'■'IWf». 

«*tt»i*-iH>lf) 



C72»lM* SDH 



F 5 - A(#5§) 2H021. BA21 BA27 

2H042 BA02 BA04 BA12 BA15 BA19 
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